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( 54 ) [ Title of the Invention ] Display Device and Manufacturing 
Method for a Display Device 
(57) [Abstract] 

[Problem] To provide a display device for bright display and 
a manufacturing method for the same. 

[Solving Means] In a display device having a first electrode 
201 formed of a light reflective material, a second electrode 
108 formed of a light transmissive material , and an organic EL 
layer 107 sandwiched between the first electrode 201 and the 
second electrode 108, a reflecting wall surface 202 is provided 
around the organic EL layer 107 , to reflect an emission light 
h caused by the organic EL layer 107 toward the second electrode 
108. The reflecting wall surface 202 is structured as an inner 
peripheral wall of the first electrode 201 formed in a recess 
form. 
[Claims] 

[Claim 1] In a display device having a first electrode 
formed of a light reflective material, a second electrode formed 
of a light transmissive material, and a light-emitting layer 
sandwiched between the first electrode and the second electrode, 
a display device characterized by: 

a reflecting wall surface provided around the 
light-emitting layer, to reflect a light caused by the 
light-emitting layer toward the second electrode. 

[Claim 2] A display device according to claim 1, 
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characterized in that the reflecting wall surface is structured 
as a part of the first electrode. 

[Claim 3] A display device according to claim 1, 
characterized in that the first electrode is provided on a support 
substrate, and 

the second electrode is provided over the support substrate 
through the first electrode and light-emitting layer. 

[Claim 4] A manufacturing method for a display device 
characterized by comprising: 

a step of forming a recess having an inner peripheral 
surface in a forward taper form on a surface of a first electrode 
of a light reflective material; 

a step of forming a light-emitting layer in the recess 
of the first electrode; and 

a step of forming a second electrode of a light transmissive 
material on the light-emitting layer, in a state keeping an 
insulation from the first electrode. 

[Claim 5] A manufacturing method for a display device 
according to claim 4, characterized in that 

when forming a recess in the first electrode, the first 
electrode is isotropically etched through a resist pattern as 
a mask. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Belongs] 
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The present invention relates to a display device and 
manufacturing method for a display device , and more particularly 
to a display device having a light -emitting layer sandwiched 
between electrodes and manufacturing method for a display device . 
[0002] 

[Prior Art] 

The organic EL element utilizing the electroluminescence 
(hereinafter, described EL) of an organic material draws 
attentions as a light-emitting device capable of emitting light 
at high brightness on low- voltage, direct current driving. Fig. 
5 shows an energy band diagram of an organic EL element. As 
shown in the figure, the organic EL element is an electric-field 
light-emitting element of a carrier injection type sandwiching 
an organic EL layer 505 between an anode 501 and a cathode 503 
that are different in work function. The organic EL layer 505 
is formed by a plurality of layers different in carrier 
transportability, wherein there are a case that a hole transport 
layer 505a, a light-emitting layer 505b and an electron transport 
layer 505c are deposited in small thickness in the order from 
the side of the anode 501, a case that the hole transport layer 
serves also as a light-emitting layer, and further a case that 
the electron transport layer serves also as a light-emitting 
layer. Manufacturing is in various forms in accordance with 
design, in a state having at least a light-emitting layer. 
[0003] 
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In the light emission process of the organic EL element 
like this , the holes injected from the anode 501 and the electrons 
injected from the cathode 503 are recombined in the 
light-emitting layer 505b. By the recombination, exciters are 
generated. The exciters, upon deactivation, give off light. 
[0004] 

Fig. 6 is an essential-part sectional view showing one 
example of a display device using the above organic EL element. 
The display device shown in the figure is an active-matrix type 
display device having thin film transistors (hereinafter, 
described TFTs) on respective pixels. On a support substrate 
101, formed is a TFT layer 102 forming TFTs (not shown). On 
a planarizing insulation film 103 formed in a state covering 
the TFT layer 102, formed is a first electrode 104 to be made 
into an anode or cathode (herein, anode, for example) of the 
organic EL element. The first electrode 104 is formed by 
patterning a conductor film having light reflectivity on a 
pixel-by-pixel basis , and connected to a TFT power source through 
a contact hole (not shown) formed in the planarizing insulation 
film 103. 
[0005] 

Meanwhile, an insulation film 105 is pattern- formed on 
the planarizing insulation film 103, in a state covering the 
peripheral edge of each first electrode 104. The insulation 
film 105 is formed of a transparent material such as silicon 
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oxide, for example. An opening 105a is formed exposing the 
surface of first electrode 104 in an area contributing to light 
emission. Furthermore, an organic EL layer 107 is formed on 
the first electrode 104 exposed from the opening 105a of the 
insulation film 105. The organic EL layer 107 is provided in 
a state overlaid an opening edge of the insulation film 105 at 
its end edge, thereby being provided completely covering the 
first electrode 104 exposed from the opening 105a of the 
insulation film 105. Incidentally, although omittedly shown 
herein, the organic EL layer 107 is structured by a plurality 
of layers including at least light-emitting layer, as was 
explained using Fig. 5. Also, the organic EL layer 107 is formed 
by evaporation from above a mask arranged over the substrate 
101. 
[0006] 

In a state covering the organic EL layer 107, a second 
electrode 1 0 8 to be made into an anode or cathode ( herein , cathode , 
for example) is formed over the substrate 101. The second 
electrode 108, of a conductive material having a light 
transmissivity , is formed in a solid film form as a common 
electrode between the pixels. This is secured insulation from 
the first electrode 104 by the insulation film 105 and organic 
EL layer 107. 
[0007] 

In the display device 6 thus structured, voltage is applied 
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to the second electrode 108. Furthermore , by driving the TFTs 
formed in the TFT layer 102 , voltage is applied to the first 
electrode 104 of each pixel. Emission light h is caused by the 
organic EL layer 107 of the pixel selected by the TFT. The 
emission light h is extracted at the side of the second electrode 
108 formed of a light transmissive material. 
[0008] 

[Problem that the Invention is To Solve] 
In the meanwhile, in the organic EL element provided in 
the display device 6 of the above structure, singlet and triplet 
exciters are generated by the recombination of electrons and 
holes at the light-emitting layer in the organic EL layer 107. 
Of these, the singlet exciters contributing to light emission 
are in a generation efficiency, or an internal quantum efficiency 
with respect to injected charges, of approximately 25%. 
Meanwhile, the emission light h, generated by the light-emitting 
layer, isotropically emit in every direction. Consequently, 
where the insulation film 105 is of a transparent material as 
described above, the emission light h' emitted parallel with 
a plane direction of the organic EL layer 107 directly intrudes 
into the insulation film 105 arranged around the organic EL layer 
107 thus turned into a leak light. Accordingly, of the emission 
light h, h* generated at the light-emitting layer , the extraction 
efficiency of the emission light h that actually emits to the 
outside and contributes for display (what is called the external 
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quantium efficiency) is approximately 20%. Namely, in the 
display device using an organic EL element has a quantium 
efficiency of as low as 5% with respect to charge injection. 
[0009] 

In improving the brightness of a display device using such 
an organic EL element, in order to improve the brightness, it 
is effective to increase the amount of generation of singlet 
exciters by increasing the current flowing between the electrodes . 
However, as the value of the current is increased to flow through 
the organic EL element, the organic EL layer 107 is accelerated 
in deterioration, causing a problem of reducing the life of the 
display device. 
[0010] 

Therefore, it is an object of the present invention to 
provide a display device that the extraction efficiency of 
emission light (external quantium efficiency) is improved 
without increasing the current value thereby enabling to secure 
the life and improve the brightness of the display device, and 
a manufacturing method for the same. 
[0011] 

[Means for Solving the Problem] 

A display device of the present invention for solving the 
problem is, in a display device having a first electrode formed 
of a light reflective material, a second electrode formed of 
a light transmissive material, and a light-emitting layer 
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sandwiched between the first electrode and the second electrode, 
a display device characterized by: a reflecting wall surface 
provided around the light-emitting layer, to reflect a light 
caused by the light-emitting layer toward the second electrode. 
The reflecting wall surface is structured as a part of the first 
electrode. 
[0012] 

In the display device thus structured, of the emission 
light caused by the light-emitting layer and emitted in every 
direction, the light emitted in a plane direction of the 
light-emitting layer is reflected, upon the reflecting wall 
surface arranged around the light-emitting layer, toward the 
second electrode. Consequently, the emission light emitted in 
the foregoing direction is to be extracted at a side of the second 
electrode of a light transmissive material, together with the 
emission light emitted toward the second electrode and the 
emission light emitted toward the first electrode of a light 
reflective material and reflected upon the first electrode. 
Accordingly, improved is the extraction efficiency (external 
quantium efficiency) , at a side of the second electrode, of the 
emission light caused by the light-emitting layer. 
[0013] 

Also, the invention is a manufacturing method for such 
a display device characterized by comprising: forming a recess 
having an inner peripheral surface in a forward taper form on 
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a surface of a first electrode of a light reflective material; 
forming a light-emitting layer in the recess of the first 
electrode; and forming a second electrode of a light transmissive 
material , in a state keeping an insulation from the first 
electrode. When forming a recess in the first electrode, the 
first electrode is isotropically etched through a resist pattern 
as a mask. 
[0014] 

In the manufacturing method like this, because the 
light-emitting layer is formed at the inside of the recess of 
the first electrode, an inner peripheral surface of a side 
peripheral wall of the first electrode is arranged around the 
light-emitting layer. This inner peripheral surface, because 
in a forward taper form, is directed toward the second electrode 
formed on the light-emitting layer. Also, because the first 
electrode is formed of a light reflective material, the inner 
peripheral surface serves as a reflecting wall surface to reflect 
the light caused by the light-emitting layer toward the second 
electrode. 
[0015] 

[Mode for Carrying Out the Invention] 

Hereunder, a manufacturing method for a display device 
of the present invention and an embodiment of the display device 
will be explained in detail on the basis of the drawings. 
Incidentally, in this embodiment , as shown in Fig. 1, explanation 
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is made as one example on a case that the invention is applied, 
in a display device of a top-surface light-emitting scheme 
forming organic EL elements as light-emitting elements on a 
support substrate 101 so that emission light h from the 
light-emitting parts la forming the organic EL elements can be 
taken out at an opposite side to the support substrate 101, 
particularly to a display device of an active-matrix type driving 
scheme having TFTs on pixels arranged with respective 
light-emitting parts la. However, the invention is not limited 
to those using organic EL elements as light-emitting elements 
but is broadly applicable to a display device using the 
light-emitting elements in a spontaneous emission type, e.g. 
inorganic electric-field light emitting elements. Meanwhile, 
the display scheme is not limited to the top-surface 
light-emitting scheme but may be a transmission scheme that 
emission light is to be taken out at the side of the support 
substrate 101. Furthermore, the drive scheme may be a passive 
scheme without limited to the active-matrix scheme. 
[0016] 

Meanwhile, the figures for use in explanations 
schematically show the dimensions, shape and arrangement 
relationship to an extent that the invention can be understood. 
Like structural components are denoted with the same numerals, 
to omit the duplicated explanations. Furthermore, the 
numerical conditions, such as use materials and the amount, 
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process time, process temperature, given in the following 
explanation, film thickness thereof, are mere suited examples 
of within a scope of the invention. Accordingly, the invention 
according to this application is not limited only to these 
conditions . 
[0017] 

Fig. 2 is an essential-part schematic sectional view 
showing one example of the display device of the invention . Fig . 
3 is an essential-part magnifying sectional view of Fig. 2. 
Incidentally, in the display device 1 shown in these figures, 
similar structural elements to the conventional display device 
explained using Fig. 6 are attached with the same references, 
to omit the duplicated explanations. 
[0018] 

The difference between the display device 1 shown in these 
figures and the conventional display device explained using Fig. 
6 lies in the form of a first electrode 201 . The other structural 
elements are assumably the same as the conventional display 
device. 
[0019] 

The first electrode 201 is formed by patterning a 
light-reflective material film on a pixel-by-pixel basis. 
Particularly, the peripheral edge is formed in a sidewall form 
projecting over the entire periphery oppositely to the support 
substrate 101. Namely, the first electrode 201 is formed in 
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a recess form having a side peripheral wall. Also, the side 
peripheral wall of the first electrode 201 has an inner peripheral 
surface formed in a forward taper form such that the recess-formed 
opening width of the first electrode 201 is gradually narrowed 
toward its bottom, thus structured as a reflecting wall surface 
202. Incidentally, although the peripheral edge of the first 
electrode 201 is preferably formed in a sidewall form projecting 
over the entire periphery oppositely to the support substrate 
101, this is not limited to, i.e. it may be formed in a sidewall 
form projecting in part of the peripheral edge oppositely to 
the support substrate 101. 
[0020] 

Also, the light-reflective material, structuring the 
first electrode 201, can suitably use chromium (Cr) or the like. 
In the case the first electrode 201 is used as an anode, selected 
is a material having a high work function among such 
light-reflective materials. Where the first electrode 201 is 
used as a cathode, selected is a material having a low work 
function. 
[0021] 

The insulation film 105, covering the periphery of the 
first electrode 201 thus formed, covers the peripheral edge of 
the first electrode 201 including the side peripheral wall of 
the first electrode 201 and has an opening 105 exposing the bottom 
of the recess-formed first electrode 201. Incidentally, 
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preferably, the opening edge of the opening 105a close to the 
bottom reaches the recess- formed bottom of the first electrode 
201. Due to this, the next-explained organic EL layer 107 at 
its end edge is easily overlaid the end edge without 
discontinuity. 
[0022] 

The organic EL layer 107, including at least a 
light-emitting layer, is provided on the first electrode 201 
exposed from the opening 105a. Namely, in a state surrounding 
the organic EL layer 107 , arranged is the reflection wall surface 
202 structured by an inner peripheral surface of side peripheral 
wall of the first electrode 201. Incidentally, as described 
above, the organic EL layer 107 is assumably provided in a state 
its end edge is overlaid the end edge of the insulation film 
105. 
[0023] 

Meanwhile, on the support substrate 101 having the first 
electrode 202 as above, a second electrode 108 of a 
light-transmissive material is formed in a state securing an 
insulation from the first electrode 202 by the insulation film 
105 and organic film 107. For the light-transmissive material 
structuring the second electrode 108, in the case the second 
electrode 108 is used as a cathode, selected is a material having 
a low work function, such as Mg-Ag (magnesium-silver). Where 
the second electrode 1 08 is used as an anode , selected is a materia 1 
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having a high work function, such as ITO (Indium Tin Oxide). 
[0024] 

Herein, the taper form of the reflecting wall surface 202 
of the first electrode 201 is formed at such an angle as to reflect 

the emission light, generated by the organic EL layer 107 and 

f 

entered the reflection surface 202, toward the second electrode 
108. Also, in order to effectively reflect toward the second 
electrode 108 the emission light h generated by the organic EL 
layer 107 and emitted in a surface direction of the organic EL 
layer 107, the reflecting wall surface 202 is given a height 
tl nearly equal to or greater than the film thickness t2 of the 
organic EL layer 107 . For example, in the case the film thickness 
t2 of the organic EL layer 107 is approximately 100 nm, the height 
tl of the reflecting wall surface 202 is set equal to or greater 
than 100 nm, herein assumably set at 200 nm as one example. 
[0025] 

Incidentally, in the case the taper form of the reflecting 
wall surface 202 is a form obtained by isotropically etching 
the first electrode material from the above, the taper angle 
of the reflecting wall surface 202 is not constant but varies 
in a depth direction. Consequently, by properly selecting the 
height tl of the reflecting wall surface 202, setting is made 
to effectively reflect toward the second electrode 108 the 
emission light h generated by the organic EL layer 107 and emitted 
in the plane direction of the organic EL layer 107. 
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[0026] 

In the display device 1 thus structured, the region the 
first electrode 201 and the second electrode 108 directly 
sandwiches the organic EL layer 107 constitutes a light-emitting 
part la. In the display device 1, of the emission light h, h' 
caused by the light-emitting layer (not shown) of the organic 
EL layer 107 and emitted in every direction, the light h' emitted 
parallel with the plane direction of the organic EL layer 107 
as shown by the chain line in Fig. 3 is to be reflected upon 
the reflecting wall surface 202 arranged around the organic EL 
layer 107 toward the second electrode 108. Consequently, the 
emission light h' emitted in the aforesaid direction is to be 
taken out, together with the emission light h emitted toward 
the second electrode 108 and the emission light h emitted toward 
the first electrode 201 of a light-reflecting material and 
reflected upon the first electrode 201 , at the second electrode 
108 of a light-transmissive material. Accordingly, as compared 
with the display device not having a reflecting wall surface 
202, it is possible to improve the extraction efficiency 
(external quant ium efficiency) at the second electrode 108 of 
the emission light h, h' caused by the light-emitting layer of 
the organic EL layer 107. 
[0027] 

Particularly, in the case that the peripheral edge of the 
first electrode 201 patterned on the pixel -by-pixel basis is 
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formed in a sidewall form projecting over the entire periphery 
oppositely to the support substrate 101, the light h* emitted 
in every direction of the plane direction of the organic EL layer 
107 is to be reflected toward the second electrode 108. 
Consequently, the emission light h, h* caused by the 
light-emitting layer of the organic EL layer 107 can be extracted 
most effectively at the side of the second electrode 108. 
[0028] 

As a result of the above, it is possible to make a display 
at higher brightness without increasing the current value, i.e. 
without accelerating the deterioration in the organic EL layer. 
Also, because a certain degree of brightness can be secured on 
the driving at lower current value, the organic EL layer can 
be suppressed from deteriorating, making it possible to achieve 
a prolonged life of display device. 
[0029] 

Next, explained is the manufacturing procedure for the 
display device having a structure explained Figs. 2 and 3, as 
one example of a manufacturing method for a display device of 
the invention. 
[0030] 

At first, as shown in Fig. 4(1), on a support substrate 
101, for example, of a quartz glass, provided is a TFT layer 
102 forming TFTs, omittedly shown herein. The TFT layer 102, 
at its top, is covered by a planarizing insulation film 103. 



17 



Next, resist is applied. Using as a mask a resist pattern formed 
by a lithography process for exposure to light and development, 
the planarizing insulation film 103 is etched. In the 
planarizing insulation film 103 , a contact hole, omittedly shown 
herein, is formed in a state reaching the TFT provided on each 
pixel. 
[0031] 

Thereafter, on the planarizing insulation film 103 , formed 
is a conductor film 201a for forming a first electrode to be 
made into an anode or cathode. Herein, the first electrode is 
assumably configured as an anode, and a conductor film 201a is 
formed of a material high in work function and having a light 
reflectance, e.g. Cr (chrome) film. The conductor film 201 is 
formed by a sputtering process, for example. Meanwhile, the 
film thickness t3 of the conductor film 201a is set to a value 
added together a film thickness required as a first electrode 
and a height required as a reflection wall surface constituted 
as a part of the first electrode. Herein, setting is assumably 
to a film thickness of 300 nm, for example. 
[0032] 

Then, a resist pattern (not shown) is formed on the 
conductor film 201a by a lithography process. The conductor 
film 201a is patterned by etching using the resist pattern as 
a mask. On this occasion, each conductor 201a is patterned into 
pixel forms. To the TFT similarly provided on each pixel, 
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formation is assumably made through the contact hole ( not shown) 
formed in the interlayer insulation film 103 in connection with 
each other. 
[0033] 

Next, as shown in Fig. 4(2) , a resist pattern 301 is formed 
by a lithography process on the support substrate 101 
pattern-forming the conductor film 201a. This resist pattern 
301 assumably covers the peripheral edge of the conductor film 
201a and has, on the conductor film 201a, an opening 301a in 
a form somewhat smaller than the conductor film 201a. 
[0034] 

Thereafter, as shown in Fig. 4(3), the resist pattern 301 
is used as a mask, to isotropically etch the conductor film 201a. 
On this occasion, half-etching is carried out to reduce the depth 
of etching shallower than the film thickness t3 of the conductor 
film 201a, i.e. leaving the conductor film 201a in an etching 
bottom. Herein, etching depth is assumably approximately 200 
nm, to leave a film thickness lOOnm of conductor film 201a in 
an etched bottom. 
[0035] 

By the above isotropic etching , obtained is a recess-formed 
first electrode 201 having a recess at the upper surface side 
of the conductor film 201a. The first electrode 201 has a 
sidewall projecting upward in the peripheral edge over the entire 
periphery. The inner peripheral surface of the sidewall is a 
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forward-taper formed reflection wall surface 202. 
[0036] 

Incidentally, the isotropic etching is preferably by 
carrying out wet etching in order to suppress small the etching 
damage to the etching surface of the conductor film 201a, i.e. 
to the surface of the first electrode 201. For this reason, 
"ETCH-1" (product name), by Sanyo Chemical Industries Ltd., is 
used herein as an etching solution, to wet-etch the Cr conductor 
film 201a. 
[0037] 

After the above, as shown in Fig. 4(4 ) , an insulation film 
105 is pattern-formed on the support substrate 101 forming 
thereon the first electrode 201. This insulation film 105 is 
formed, for example, of silicon dioxide (Si0 2 ) assumably covering 
the peripheral edge of the first electrode 201 including a 
reflecting wall surface 202 of the first electrode 201 and having 
an opening 105a exposing the bottom of the first electrode 201. 
[0038] 

In the case of forming an insulation film 105 in such a 
form, an insulation film 105 of silicon oxide having a film 
thickness 800 nm is first formed over the support substrate 101 
by a CVD (chemical vapor deposition) process. Incidentally, 
the film thickness of the insulation film 105 is assumably, 
appropriately selected at a value for sufficiently securing an 
insulation between the first electrode 201 and the second 
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electrode, explained later, by the material structuring the 

insulation film 105. 

[0039] 

Next, a resist pattern, omittedly shown herein, is formed 
on the insulation film 105 by a lithography process . Thereafter, 
the resist pattern is used as a mask, to isotropically etch the 
insulation film 105. This etching is preferably by carrying 
out wet etching in order to suppress small the etching damage 
to the first electrode 201. Accordingly, herein, a mixed acid 
of a hydrogen fluoride (HF) solution and an ammonium fluoride 
(NH 4 F) solution is used as an etching solution, to wet-etch the 
insulation film 105 of silicon oxide. Due to this, in the 
insulation film 105 an opening 105a is formed reaching the first 
electrode 201. 
[0040] 

Thereafter, the support substrate 101 after cleaned is 
set up within a vacuum evaporation apparatus for forming an 
organic EL layer. An evaporation mask, herein omittedly shown, 
is rested on the support substrate 101. The evaporation mask 
having, for example, a stripe-formed opening is arranged on the 
support substrate 101 such that the opening is superposed on 
the opening 105a and the opening 105a formed in the insulation 
film 105 is positively accommodated in the opening of the 
evaporation mask. 
[0041] 
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In this state, a triphenylamine derivative 
( N, N-diphenyl-N, N-bis ( 3-methylphenyl ) -1 , l-biphenyl-4 , 4-diam 
ine: TPD) to be made into a hole transport layer is 
evaporation-formed to a film thickness of approximately 50 nm 
by a vacuum evaporation process. 
[0042] 

Subsequently, in the same evaporation apparatus, 
almiquinolinol complex (tris (8-hydroxy quinolinol) aluminum: 
Alq3 ) to be made into an electron transport layer is 
evaporation-formed to a film thickness of 50 nm, 
[0043] 

Incidentally, herein, the "hole transport layer" is 
assumably a thin-film layer having such a nature that a great 
deal of holes are to be injected from a hole injection electrode 
(anode) great in work function and moreover the injected holes 
are allowed to move in the film whereas electrons are difficult 
to be injected or, if can be injected, difficult to move in the 
film. Meanwhile, the "electron transport layer" is assumably 
a thin-film layer having such a nature that a great deal of 
electrons are to be injected from an electron injection electrode 
(cathode) small in work function and moreover the injected 
electrons are allowed to move in the film whereas holes are 
difficult to be injected or, if can be injected, difficult to 
move in the film. Incidentally, in the case of forming the first 
electrode 104 as cathode, the hole transport layer, the electron 
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transport layer, the light-emitting layer and the like 
structuring an organic EL layer 111 are assumably layered in 
an order properly selected. 
[0044] 

By the above, an organic EL layer 107 is formed which has 
having a film thickness 100 nmand a lamination of a hole transport 
layer and an electron transporting light-emitting layer. This 
organic EL layer 107 is overlaid the recess-formed bottom of 
the first electrode 201 , in a state of contact with the first 
electrode 201 at the bottom of the opening 105a of the insulation 
film 105. Around the organic EL layer 107, the sidewall of the 
first electrode 201 is arranged. 
[0045] 

Then, after the evaporation mask is removed from the 
support substrate 101, a second electrode 108 in a solid film 
form is formed on the organic EL layer 107 by a vacuum deposition 
process (e.g. resistance heating deposition process). This 
second electrode 108 is to be made into an anode or cathode. 
In the case the first electrode 201 is an anode, that is formed 
as a cathode while, in the case the first electrode 201 is a 
cathode, that is formed as an anode. Herein, because the first 
electrode 201 was structured as an anode, the second electrode 
108 is structured as a cathode of a material having a low work 
function, e.g. assumably using a material having a low work 
function, such as Mg-Ag (alloy of magnesium and silver) and a 
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light transmissivity . 
[0046] 

As in the above, light-emitting elements (organic EL 
elements) 109 are formed on the pixel-by-pixel basis , sandwiching 
an organic EL layer 107 between the first electrode 201 as an 
anode and the second electrode 108 as a cathode. Also, although 
omittedly shown herein, after forming light-emitting elements 
109, a sealing process for the light-emitting elements 109 is 
carried out in order to prevent against the deterioration of 
the organic EL layer 109. 
[0047] 

By the above, obtained is a display device 1 having a 
structure explained using Figs. 2 and 3. According to the 
manufacturing method like this, by merely adding a mask process 
and etching process, obtained is a display device 1 having, at 
around the organic EL layer 107, a reflecting wall surface 202 
for reflecting the emission light h caused by the organic EL 
layer 107 toward the second electrode 108. Consequently, it 
is possible to obtain a display device 1 having the foregoing 
structure without increasing the number of parts, i.e. while 
suppressing the increase of manufacturing cost to a minimum. 
[0048] 

Incidentally , in the above embodiment, although the 
light-emitting element is structured by a single-color organic 
EL element, application is possible to a display using a 
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full-color organic EL element having RGB by repeating the organic 
EL layer forming process a plurality of times. Also, in the 
above embodiment, explanation was on the case the invention was 
applied to the active-matrix type display device having TFTs 
(thin film transistors) on the support substrate 101 wherein 
the first electrode was connected to the TFT. Consequently, 
the second electrode 108 was formed as a solid film. However, 
the invention is not limited to this but is applicable , for example, 
to a passive-matrix scheme that, relative to a first electrode 
arranged and formed in a stripe form, a plurality of second 
electrodes are arranged and formed in a stripe form in a state 
orthogonal to them. Meanwhile, the first electrode and the 
second electrode are not limited in form to a stripe form but 
may be formed in a variety of forms of fine patterns. 
[0049] 

However, in the case that the first electrode is in a 
continuous form extending over a plurality of pixels, it is 
preferred to provide a recess in each part corresponding to the 
pixel of the first electrode. By forming the first electrode 
in such a form, it is possible to provide a reflecting wall surface 
surrounding the entire periphery of the organic EL layer 
corresponding to each pixel. It is possible to extract most 
effectively the light caused by the organic EL layer at the second 
electrode side. 
[0050] 



25 



[Effect of the Invention] 

As explained above, according to the display device of 
the present invention, it is possible to improve the efficiency 
of extracting the emission light caused by the light-emitting 
layer (external quant ium efficiency). Consequently, in the 
display device using an organic EL element having a 
light-emitting layer, brightness can be improved while 
suppressing the elements from deteriorating. Furthermore, by 
driving the display device on a lessened current, the display 
device can be prolonged in life. Also, according to the 
manufacturing method for a display device, by merely adding a 
mask process and etching process without increasing the number 
of parts, manufacture cost rise is suppressed to a minimum, making 
it possible to obtain a bright, long-life display device 
arranging a reflecting wall surface around the light-emitting 
layer. 

[Brief Description of the Drawings] 

[ Fig . 1 ] A perspective view showing one example of a display 
device to which the present invention is applied. 

[Fig. 2] An essential-part sectional view showing one 
example of a display device of the invention. 

[Fig. 3] A magnifying sectional view further magnifying 
the essential part of Fig. 2. 

[Fig. 4] A sectional process view for explaining a 
manufacturing method for a display device shown in Figs. 2 and 
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[Fig. 5] An energy band diagram on an organic EL element. 

[Fig. 6] An essential-part magnifying sectional view for 
explaining one example of a conventional display device. 

[Explanation of Reference numerals and Signs] 

1 — display device, 101 — support substrate, 107 

organic EL layer (light-emitting layer) , 108 . . . second electrode, 
201 — first electrode, 202 — reflecting wall surface, h, 
h' ... emission light 

1. Cont'd from front page. 

2. Identification number 

3. F term (reference) 

4. Theme code (reference) 

[Fig. 1] 

1. DISPLAY DEVICE 

101. SUPPORT SUBSTRATE 

[Fig. 2] 

107. ORGANIC EL LAYER (LIGHT-EMITTING LAYER) 
202. REFLECTING WALL SURFACE 

108. SECOND ELECTRODE 
101. SUPPORT SUBSTRATE 
201. FIRST ELECTRODE 
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EK*f L Tx y ^ > 7" - Vft MtiZ z b &>b £ < HP 
A-£/iJ6. 9x y hXy*>4ftfT3CiJj*ff*U*. 



;:;:-?«.. flAtfxy?>77g«icE#<fcfi&x 
H («c) S TETCH-lj £JBK Crtf> 

S&**«R2 0 1 aS7i«; hx-y^^f 
[0 0 3 7] tt±®«. 04 (4) K*TJ:5C. ^1 
2 0 1 jWBfiE3n££ 1 0 1 ±fc. J&ftR 1 
0 5«7^->$fiS1-S. COgfcRl 0 5E2. WAtf 
Kftx»j3> (S i 0 2 ) *»5ft0, 3§1*«2 0 1(0 
5S*g®2 0 2£^tmi«S2 0 irojf»£:85£# 
(3. £S1««2 0 lCD6EgS^5:«ai^^^Waggl 0 
5 a £«A-0>3 

[0 0 3 8] COJ:5^ttO««Rl 0 5$^bE1-5 
^•□(Cli. CVDCcheaical vapor deposition) 
tttCtoT. 3t»S«l 0 10±y5lC8 0 OnmOKj? 
®Sfc'>U3>a>S&4ie*Rl 0 5£<SRf*. ft. 
&SR 1 0 5 OR/Ptt. &£R 1 0 5 T**TOC 

i^t. asi««2o it&mz8iw?zm2nmi:<D 

•5. 

[0 0 3 9] t&RUSl 0 S±C. 'JVVyyjtii 

timmi o stRw»cxy*>***. 

>7"tt. »l«i2 0 1Cj»LTl7f>^-y 

fcfroCttffftU*. COfcfcCCT'tt. 7-yK (H 
F) *«*i7v<k7> : tx'72» (NH 4 F) 
®M*Xy^>^|gRCRH>T, RMfc^'j3>*6tt 
Si^»Rl 0 hXy5 i >y-r-S. CtlJCto 

T. fgftRl 0 5lC^l«ffi2 0 lKJt-r*RJP«l 0 
5 aSr^fiE-TS. 

[0 0 4 0] -tea. ft*©^«$»«*l 0 1 Sr. 

T. X»*«10 1±C. CCTOia^S-tKLAcsIS 
•7X^€r««T5. C©3)l*-77.^Ei. WA«Xh7-f 

7*«©BBog|5$^L. canastfNavi o 5 a±t: 

5IC«fi)cL/iWOg8l 0 5 a*««||C«*6n«J:i 

'* [0 0 4 1] CcottSST. OLttgS 
itt*K'J7xx;P75>SI»# (N, N-->*7xx;i/ 
-N. N-£X (3->^7i-A) -1, l-t'7 
i3-4, 4— >'7=>:TPD) £RJ55 0nml§ 

[0042] 9i«tt«Ri;ii*sKM(cfiv>T. m?«> 

-t KD+v+y'J/-;!/) 7^Sx?A : A I q 3) 
^R/» 5 0 nmlCtt-5«t^ JC.**^8£-ra. 
[0 0 4 3] «:CT, rjE?U«i3§Jfj tli. ftUHft 
*»**ttiattA«« (RHR) *»S*tOiE?L*«aA5I 



(6) 



^B8¥l5-0!7273 



&xnm (bs) a>£*a©*?waA5jBT. La>*> 

ftAS £#»T IEa©ftAtt 

BBT**K ftA»5IftT*oTt)«+*»ftLI|H 
<fc?£tt«£#c>fc»KST£*;:££-f*. M. 81 
*Sl 0 4£&a£LT«fiSLfc«SlCtt. W«EL1 

1 1 1 £*6E-r*iE?U*2£«. «?Mai. «*lfc£ 

[0 04 4] &UtK«fcoT. EILH&m tM?mm% 
ftBitBBLTfc*. BJP 1 0 0 nm©*r«E LB 1 

o 7 *b«t*. co^r«E lji i o 7 a, &sa 1 0 

5 ©BOSS 1 0 5 aftBIC&frvrBlBff 2 0 1 <fc«T 

c©a 1 «a 2 o 1 0ogttcoicM*£3 

tl*. -E-LT. *BELBl0 7©BBCIi. BUS 

2 o KDfiisgB^Easnicii^*. 

[0 0 4 5] 0 l±*5*#TX^t 

BOHtUfcB. SBELBl 0 7±C*a«*«c («A 

f£83ta*B*g) K«fcoT, "<?Ktt©B2lBio 
8*»«T4. r©82««10 8tt, BaSfcttBB 

£&**>©-?. si*«2o umM<D*£\tmmtL 

TK&Htl. *1««2 0 l^tt«©*^tt»a<!:LT 
JBeKSft*. CCTtt, miSS 2 0 l£Bftft<LL-T« 
*Lfcdi!6»S. Sf£2«Bl0 8«. tt*Bft©£lritt 
fW»5ft4B«£LT«BSft. M«Mg-Ag 
^'/WilfcC**) ®*3CttBBftjWB:<. ft 

[0 0 4 6] eLhOiiKLT. B8ft£. BC&ftS 
miS«2 0 l<klS«^j:4Sg2«ai 0 8£<DfS\\ZG 
BELBl 0 7*R»L-Ttt*R3fc#f (WBELJi 

10 9*8*1"*. Sfc, :ic:T©0*tt£BLfc 
**. 563t*^ 1 0 9BBBK. *«ELll 0 7 (D^fk 
*Bjtr*fc»0««B* 1 0 9©ttltXS*fT9. 

[0 0 4 7] fiUUCfcoT. B2&£tfB3*JBV>TK 
«L-fc8«©«*BBia*85ft*. £©J:3fc«ii£ 

«»tr. *»elsi o 7T4i;AS»t3ehea2a« 

10 8«ICK»T*fc»©5»fiffi2 0 2*. *«EL 

aio7 ©BB£Bt*fca*BB i a*a&*i*. £©fc 
h®±#*a*HK»AT. mitzmi$.<n%*&wi 

[0 0 4 8] *. £U:©*8»tt»CiiHTtt. BJKB^ 
©«***fl©*BELB^CLT^4a«v W«ELS 
©8fi£lfl *«» BB 0 ST 8K «fc 0 R G B ©M? ft 7 
^#7-©W»ELaTp£fflH£r.<*7'M'Kfcaffl 
TS*. «t±©*8»BTtt. £ftg«10 1± 



CTFT (thin f j In transistor) *ttH\ C©TFT 

ca i aaS'&asitfcri'T'f s u «^xs»* 

*8Bfc*«««M!Ufc«#*lB«L-fc. £©fc©. 
B2B«10 8tt^«tl/T»Bl/fc. L*L*BB 
«. Ztl\Zt&%i<tlZZt\tfZ<. BAtf*h7-f7tt 

»;fi?i]«Bgsnfcai«a»c«ixT«»*©a2«a* 

7ThUy*x£©a*BBfct,Bai*BT**. S 

fc> Bia«atf82a«©B«'b*i«?-f:7Kic»B 

2*l*:i£ttfc<. £a#a&8tt©aiBfc/t*->T 
BBI/T6BV). 
[0 0 4 9] fcfc'U Bl«a«<. «ft©B«CH*B 
BLfcBttT**B£. B 1 BSa&B*C#«T*S 

»aicia»t»»t4ct^«F*nr>. ai*a*^©j; 
ottmmztimtzztv. £BaK#«T**BEL 

BB#©£B*BtrEBBB*B*t*££]4«T*, Bt> 
E L BT4 Cfc3t*B 2 BBB* 6ft 9 ffiT 
££a<pJBCft*. 
[0 0 5 0] 

[f89i©2*£] El±KWLfe«fc3C*56ifl©a^«Bt 

•kfttf. B3taTifei;fcB3t3ie©Boffli/aa (*«a 
^Bssra^BELB^sa^fcasBBicinT 

tt. B»aa*aio*tt*c:£&<. Tftfc$8*©* 
.fls*»At?:3<bBB©flJ:*BS £ £*< aBCft« i* 
(I. «fcO'>&^a*-e**£B£B»$tt*C£Taj* 
BB©ft»*fl:*H*ctJjt«IBCft*. *f6W 
«>BiRBflOKi^BirJ:ntf. Bajftft«Bfti$«« 

ttTBB3XhO±#*B^BCBAT. %^B©^ffl 
KS»BB*<EB£*lfc«*«. ft»*©«*BB*a 

IBB©ffla/j:ttW] 

[an **w%affli**ajpBB©-«**r»aH 

[02] *56W©**BB©-B*7S1-»BBB0T* 
5. 

[03] 02©$SKaSB£fc*Lfcffi*tttB0-e < )5 

[04] 02X1X0 3 lC*L£*5*gB©8«£&£ift 
B-TifeftOBBIBBT**. 

[05] *BELB^©x*j^-;X>KBr**. 

[06] ft*©anM£B©-fl£&95T*fc©©gg|5& 
AW00-C**. 

[»#©SJW] 

1-BSBB. 1 0 1 •••£}•*«. 10 7-WBELB 
(B*B) . 1 0 8-1211. 2 0 1-ai«a. 2 
0 2-SNBB. h. h" -B** 



(7) #88^15-017273 



[01] [0 2] 




[04] 




102 101 



(8) 



15-01 7273 



7a> b*-i/Or>m$ 



(51) Int. CI. ^ 
H0 5B 33/14 
33/22 



F I 

H0 5B 33/14 
33/22 



A 
Z 



f-n-y (#%) 



F*-£(##) 3K007 AB02 AB05 AB11 AB18 BA06 



CB01 CC01 DA01 DB03 EB00 
FA01 

5C094 AA10 AA22 AA31 AA43 AA48 
BA27 CA19 DAI 3 DB01 DB04 
EA04 EA05 EA06 EDI I FA04 
FB01 FB02 FBI 2 FB20 GB10 

5G435 AA03 AA14 AA17 BB05 CC09 
FF03 HH12 HH14 KK05 



